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Abstract 
This paper constructs the insurance ecological environment evaluation index system, and pulls the panel data of 
China’s ecological environment index from 1990 to 2009 as a study sample. Based on these, we implement the 
extensive comprehensive evaluation approach to create the insurance ecological environment evaluation model, in 
order to use the longitudinal evaluation for China’s insurance ecological analysis and do effective analysis for each 
evaluation index, and then we come to the conclusion. 
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1. Overview 
The insurance ecological environment is a summarization fo r p roposed biochemical expression. It is 
also a dynamic balance system for various insurance activities. The d iversification of the insurance 
activities and the communication among the insurance subjects and environments construct a harmony, 
competitive, and changing insurance ecological environment system. The development of the insurance 
industry has high relation with insurance ecological environment, and a good insurance ecological 
environment could help the development o f the insurance industry. Under the development of global low-
carbon economy, the construction of advanced insurance ecological environment is the main goal of the 
insurance industry and the whole society. Recently, there are many scholars working on the subject of 
insurance ecological environment, for example, Qiang Fu and Dongfeng Zhang (2007)[1] used the 
ecological method and the conclusion to study the problems of China’s insurance industry and provided 
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the improvements, Jinwei Zhu (2008)[2] studied and analyzed the importance of the insurance ecological 
environment to the insurance industry and showed the solutions and suggestions on how to study and use 
the insurance ecological environment, Property and Casualty Company Gansu Branch (2009)[3] studied 
on how to optimize regional insurance ecological environment. 
Based on the above study topics, this paper provides the application of e xtenics, constructs China’s 
insurance ecological environment evaluation system, and analyzes the development of China’s insurance 
ecological environment longitudinally. Th is paper also analyzes the factors which effect the development 
of China’s insurance ecological environment. 
2. Construct the insurance ecological environment evaluation model based on extenics 
2.1. Extenics theory 
Extenics, found by Wen Cai (1983)[4], is a scientific theory which studies the extension of matter-
element and solves the controversial problems in both qualitative and quantitative angles. This method is 
based on two main basic theories:  matter-element theory and extension mathematics. Matter-element 
theory combines matter, characteristic and its value as an entirety by creating matter-element, in order to 
realize the combination of qualitative and quantitative research methods . Extension mathemat ics main ly 
quantifies the process of problem-solving by combin ing extension set and correlation function. And 
according to the value of correlation function, we can not only  make a judgment on which domain the 
elements of extension set belong to: positive region, negative region, or zero sector domain, but also can 
distinguish the elements in the same domain to different levels based on their function value. 
2.2. Determine the insurance ecological evaluation index system 
Insurance ecological environment, constructed by different factors and their interaction, is a complex 
and changeable system. Taking into account data availability and the rigor of analysis, we classify the 
factors of insurance ecological environment into four main categories: the economic factors, the social 
factors, the cultural factors and the political factors. Those four main categories describe the strength and 
potential of China's economic, the society informat ion development and the natural level of capacity for 
sustainable development, the people's liv ing standards and health situation of education, and the influence 
of the government actions to the insurance environment. Then we can determine a three-layer system of 
insurance environmental evaluation index, shown in Table 2. 
2.3 Determine the classical domain and the section domain   
In extenics, R stands for matter-element, C is the factors which need to be evaluated, X is C’s 
characteristic value or range. Matter-element is generally expressed as R (N, C, x) .[5] So there have 
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Where, ojN  is j th level of insurance ecological environment evaluation, ( 1,2, )iC i n Ă  is the i th 
factor, ,oji ojia b !  is the range of iC , which is the classical domain. N is the overall of the insurance 
ecological evaluation index system, pX is the range of N related to iC , which is the section domain of N . 
2.4 Determine the matter-element model which needs to be evaluated 
We construct matter-element which needs to be evaluated, as below:  
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yR shows the y th year matter-element of insurance ecological environment, ix  is the real value 
of yN related to iC . 
2.5 Determine the correlation of each level in the evaluated years 
According to the definition of the distance, the distance from point ix to range ojiX and pjX  are: 
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Based on the distance function, we can have correlation function , see equation (6). And we define iO  
as weight coefficient of each index and 1
n
i
i
O  ¦ , then the correlation of each level in the evaluated years 
can be calculated by equation (7) . 
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2.6 Evaluate the level of the insurance ecological environment 
If max ( )j j yK K N , then year y ’s insurance ecological environment belongs to level j . Because the 
insurance ecological environment evaluation index system in this paper has different layers, we use 
multip le-level evaluation model. The first layer’s evaluation matrix can be calculated by using 
equation A BK BK , in  which B  is the weighted matrix o f the second layer and BK is the second layer’s 
evaluation matrix. In the same way, we can get the final evaluation matrix AK AK , in which A  is the 
weighted matrix of the first layer. 
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3. Empirical analyses 
This paper uses the data from 1990 to 2009 of China’s insurance ecological environment index to 
longitudinally analyze the development of the China’s insurance ecological environment. And we further 
analyze the impact of each index. Data is from China Statistical Annul (1991-2010).    
3.1. The extensive comprehensive evaluation of the insurance ecological environment 
Based on the extensive comprehensive evaluation approach, we divide the insurance ecological 
environment into three levels. The first level stands for weak, the second level stands for strong, and the 
third level stands for very strong. In order to eliminate the difference of dimension and magnitude, we 
first standardize data to the range of [0, 1]. So, the classical domains of the three levels  and the domain  
section are showed below: 
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In this paper, we suppose that the weight of each indicator o f the three layer are 1/4, 1/12 and 1/33, then 
according to equation (4) ~ (7) and equation
A BK BK , AK AK ,we can calculate evaluation results of 
every year from 1990 to 2009, and get the trend chart, as seen in table 1 and figure 1. 
Table 1. The evaluation results matrix of the first  layer indicators for all years  
Year Level 1 Level 2 Level 3 Results Year Level 1 Level 2 Level 3 Results 
1990 -0.0944 -0.9346 -0.9125 Level 1 2000 -0.4157 -0.391 -0.5163 Level 2 
1991 -0.1393 -0.8748 -0.895 Level 1 2001 -0.3808 -0.4025 -0.5214 Level 1 
1992 -0.1484 -0.8282 -0.8648 Level 1 2002 -0.3208 -0.3114 -0.5189 Level 2 
1993 -0.1973 -0.8114 -0.8263 Level 1 2003 -0.2946 -0.2945 -0.4722 Level 2 
1994 -0.2466 -0.7617 -0.7973 Level 1 2004 -0.272 -0.2695 -0.4233 Level 2 
1995 -0.2834 -0.7347 -0.7799 Level 1 2005 -0.3597 -0.4091 -0.3475    Level 3  
1996 -0.3388 -0.6827 -0.7204 Level 1 2006 -0.3597 -0.4091 -0.3475    Level 3  
1997 -0.3688 -0.6025 -0.6735 Level 1 2007 -0.5126 -0.2497 -0.2586  Level 2 
1998 -0.3621 -0.5642 -0.6454 Level 1 2008 -0.681 -0.5671 -0.3262    Level 3  
1999 -0.3756 -0.4795 -0.5903 Level 1 2009 -0.8235 -0.8946 -0.1434    Level 3  
 
 
Figure 1 The Development Trend Chart of China’s Insurance Ecological Environment  
From the figure above, China’s insurance ecological environment was in an upward trend from 1990 
to 2009. In  the 1990s, China’s insurance ecological environment belonged to level 1, which  means weak; 
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and in the 21st century, it winded up to level 2, and reached to level 3 after 2005. Since 1979 China has 
restarted insurance industry, the insurance in China kept in the state of restoration and development to 
2002. History has proved that China’s insurance industry experienced a rapid development stage after 
2002 due to the increasing development of the insurance ecological environment. The reform of insurance 
industry in China in 2006 made insurance industry better fit the development of the insurance ecological 
environment. And from then on, insurance industry in China entered into a new historical period. 
3.2. Impact analysis of the insurance ecological environment factors 
By substituting the average value of 20 years data of each index for the value in evaluation matter-
element, we can get insurance ecological environment comprehensive evaluation matter-element. Then 
according to the distance and correlation concept and function mentioned before, we can calculate the 
correlation of each index with its upper index, and the results are showed in Table 2: 
Table 2. The correlation of Insurance ecological environment index  
First Layer Index Second Layer Index Third Layer Index 
The Economic 
Factor(0.6966) 
The Economic 
Development 
Level(0.8660) 
Gross Domestic Product 
GDP per Capita 
Investment in Fixed Assets 
The Economic 
Opening(0.8087) 
Total Value of Exports and Imports 
Value of Foreign Capital Actually used 
The Industrial 
Structure(0.1963)  
Primary Industry as Percentage of GDP 
Secondary Industry as Percentage of GDP 
Tertiary Industry as Percentage of GDP 
The Financial Sector 
Development(0.9154) 
Number of Listed Companies 
The Financial Institutions’ Loan Balance 
The Financial Institutions’ Deposits 
The Social 
Factor(0.4504) 
The Traffic, Transport 
and Information 
Technology 
Degree(0.5666) 
Passenger Traffic 
Freight Traffic 
Traffic Accidents 
Business Revenue of postal and T elecommunications Services 
The Sustainable 
Development 
Capacity(0.3342) 
Fire Accident  
Forest-Cover Rate 
Earth Surface Water Volume 
Coal Reserves 
The Cultural 
Factor(0.4952) 
The Living 
Standards(0.8525) 
Total Value of Retail Sales 
Average Annual Wage of Staff and Workers 
Closing Balance of Household Savings 
The Health 
Conditions(0.1617) 
Number of Health Institutions  
Medical Personnel 
The Education 
Conditions(0.4713) 
Institutions of Higher Education 
The Number of College Graduates  
The Number of Scientific and Technological Activities People  
The political 
factor(0.7914) 
The Government’s Social 
Services 
Conditions(0.6730) 
The Employees Number of Social Welfare Institutions 
The Social Security Expenditure  
The degree of government 
intervention in the 
economy(0.8587) 
Government Revenue 
Government Expenditures 
The vigor of government 
technology and culture 
construction(0.8424) 
Government Expenditures on Education 
Government Expenditures on Scientific Research 
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It can be obviously seen from the correlations in the table 2 that the political factor has the largest 
impact on the insurance ecological environment. In another word, the government action has the most 
important influence on China’s insurance ecological environment, fo llowed by the economic factors, the 
cultural factors and social factors. 
If we order the sub factors of each major category by correlations, we can clearly find out that in the 
political factor the degree of government intervention in the economy is the most effective sub factor. In 
the same way, the financial sector development is the most effective sub factor in  the economic factor. So  
we can come to the conclusion that the role of government and the development of financial markets can 
affect China’s insurance ecological environment to a large extent. Therefore, we can healthy promote 
China's insurance ecological environment by focusing on the government intervention and financial 
market  development, as well as the development of other aspects. So from above analysis, we can provide 
the study orientation for the development of China’s insurance ecological environment. 
4. Conclusion 
The extensive comprehensive evaluation approach emphasizes the relativity and ambiguity of the 
informat ion processing, therefore, the evaluation levels in this paper are relativistic. From the evaluation 
results, we can see that China's insurance ecological environment is in a healthy stage of development 
process, during which the government role and the financial market development are the most important 
factors that influence the development of China's insurance ecological environment. Therefore, we can 
healthy promote China's insurance ecological environment by focusing on the government intervention 
and financial market development, as well as the development of other aspects. So from the above 
analysis, we can provide a mathematical basis on further study how to take effective measures to optimize 
the insurance ecological environment. 
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